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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


• ljLuuaII 

• «• 


j tl—lL.^all djLuLLall ^A AjjA* a!I CIAjuoIa]! 

4 y \i w'-vS/l i >> l^j jfi J j 1 ,»ajj CllLilLoil 

.^LSSlIj 
; ^^A AajJIx-JI ClAJalJl 
^\ jl\ ^a! .IaJj U—lL «all ^jujLujI J< jolJ c" it xVlx> 

^L-Jl Jbtj Ia jUiljl Clii^. (j* 

^jlijVlj jjjoi^JIj s-Lioj] ^ C1 jL^L<i]I tillj l! 


ll^. 


djl^jLbolU ^Ac- (.- njudJ A v> v w\t t^l£-uAl ^)jjal^,j 

^}4*J ^!ill A1 Ifllll dll^)Uak]l j 

Uj -4 

A-ajULa (j-o ^)i£lj a_AIc. ^LojlLa (jl lLu^a ill»ll a^gjULo - 

A C.jl (JI±a AjLai^iJl (jC- o^j-gj Ai\jJaVl-J AjLuj^iJl 

lA^x-aLic- 4_iiJbtxill CIAjulLgJI (jV aJ ^-uj - 


aIjLuo 
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I^ja C cl)^ cJ^ \. v<w ^' ^il!i£ - 

<jjLjj^)iJl CjUUa]! 
$.Uj! c!jIa2u] V - 
(j-o 4_liijj j_s V^' dlS'LjjlS-al - 
( ^jLiaU 2-aC. xji - 


•liJlaJi aidihluii lj oj& 

♦* \ ♦ V«* 


Cll9Iji! p.„A\ <Loau l o» l >» ^ ^JULjj I Ai^all A-Aa jjtj 4_jjl£u-al - 
<L^p Au <LixjJa aAklLuia ]| L_iL^a]l A^jjILg _ 

Alnlaij L—ia>J 1 Al 4_^p 1200 *^ 2C ' ^l-^ 2 ^'\lj ^ 4-^p 500 

Aa jULa ^ic- 4 j^)AS o jl_2^] ^juj 3 w;j <jLai^iJl£ Aa jULa A q^] aJ 

• lALP^ 

A qVi-n. -all 4_l^jl_iJl 3*1^ <_j-a AjLa^J Ajtij^a AjLu^a A oK'i _ 
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iSvic jlo>I [p clcjJI /xSJLuuu_Steel 



CAfrUa&l £l jj| 


1 - Hot Rolled Sections O^Ldl ^ cbl^lki 


^ja AjA*J 1 l^-La A^,jJj ^Ic. AjA^Jl 1 g ^llbl aI 


^l£Jl dllc-Uakll oA&l^-lll L-Jjoia. <Jl£jaiVl 

r 400 g^l ^ I.P.E 400 ^ 


' 

1 

<=: 

L - 

—> 

/ 

I- 

1 

Z - 

1 

’<■ - 

- 7 

* 

| 

i 

"I 

i 


/ — Beam with Parallel Flange 

(I.P.E) 

Broad. Flange / — Beams 

(H . E. B) or ( H . E. M)or ( H . E. A) 

Standard I — Beams 
(, S.I.B ) or (I.P.N) 


-Standard I Beam ^4^' 6 
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isvlc JIAO'I S&JXPCQ Ip clCjJI pSJ LjuUU 


Steel 


- Broad (Wide) Flange I Beam ° 

| 000 (J > aA i 'a i^jx II Ai i'.'iILi 

: IBE <>lj HEB fJii-3 - 

M+Q J' ls j straining actions 2 jjl? U1 HEB 

^ j M+N 

MJ (i) straining actions 1 ^ IBE 

(j^J - J c>^j^ LSj) 

Ja^3 CIiLq^<j (jV IBE tAAkl 1 j ojtc. 

2-Cold Formed Sections ^ ^ cjl^lka 

U C5^ J ^ CT^ C5^ J 


Cold Formed Sections 



_ r 

P S 

EQUAL ANGLES 

OMEGA SECTION 

SECTION SHAPED 

EQUAL ANOLEB 

W — W 

ROAD CRUSH SECTION 

r* n 

SECTION SHAPED 

r n 



C-SHAPED SECTION 

CURTAINS SHAPED 

COLD PORHED SLEKPRR 

rn 

OPEN BOX SECTION 

T_ 

E-SHAPED 

C_ 1 

SPECIAL. C-SHAPED 
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iSvic jlo>I [p clcjJI /xSJLuuu_Steel 




3- Built-up Sections 

*La(j-a Clltc-UaS 



: ? AVum\ Jaa\- 

*\J UK <iV ^ 40 - 20 <>.f 20 ^ ^ 

cS^ ^ ujA u' lA^' l> ^ truss J' ° uj^j cS^' ^ j 

. JU^VI ^Ukjj <jjj Jlj JtilLj Ul^iU! ^k ^jUj jjK 

fiUJVl ^k truss J' ^“J ^ - 

jU(8-5) t> j^VIj truss J'u^AiUi^U 
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:frames 1 daVI 

20 J! 2*^ C5^ (*‘ ^ * 0 -1 

4_ilkl2l oAaC-VI a2 jjj l_g_i3 V -2 

.2^3 t5 i&i (jx girder 2' £* ( jjku ( —&2t 2*^> clA^ i> -3 
c_ijU2l 2nd Jc- jLa 6:4 t> frames 2' ejliL*2! -4 

.2o^' 

. ^ 40 -30 = frames 2' u^j^-5 
^ <L-£ala Saac. 1 jl j)*yA (jc. SjLc. frames 2^ 2^U& -5 

. c£22 ^»jI girder 2' 
c>(^^aVl girder 2' ^ frames 2' c j£^j - 7 

.f 15-12 

jj^ 2' ^> * ^ 2 1 girder 2' ^ frames - 2' 2^ -8 

. f 18 -15 2* 

^lmL2 ^ 24 jj^21 elil j aj j22l nl2ldl aJL^ ^ -9 

. nlidj2l ^2 a2 ^a jKi 2 I girder2' ^ frames 2' 
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c£ jj^j ( L) 6 ( Truss j' Frame ) uj^ ^ -1 


f 20 J Frame J' ( S ) 

Truss ^ j ^ j 5 


Igidtaliu ^5 -ojujj Aj^k djl(jc. &jUc. Purlins -2 


C; ^dj]l IdJl ^ jac . Jld ^dajjj corrugated sheets J' 
C Channel && j dliL^ jj££ j 

Aj^IjoiLq idtsLiaiA^ ^ 2 - 1.5 ) ♦ 1 - 

tie rod cU^ c> Purlins J' - 


lSsja* c> 6 jUc. (Corrugated Sheets) -3 


l <jjjj) ^0.7 J'0.5 

(^jjjLi jddijcJi: CuLA ^iC. ^Jajuall (jj£j Cilia. .^»^\1 i Vo in 
^la-dl oLuj (dl^-salll ^L^a-dl ^ya^jst-1 ^llLa 2(A 


^ Purlins J' ^ 4-^?j ^ t> 0 Tie Rods -4 


c^C Channel J' dkilka ^Icddl jV oldil 
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my jjiis d sy j * sx ^-kxj Purlins J 


Tie Rods J' ^UaSlI <■ LkiiS j 







ited sheets Ji ^ ** purlin Ji 

> ^Luii j^jmain system Ji ^ uj* £i>j 

ii o.5 j* »>Conrgated sheets Jij 

JajL Aili jjLj gLu ju \ 6 ^jjj 


\j\ j Uu ji>i js. JBtbS ifuij * (j^*) Bracing^ 

rtical bracing) ajJjSi j^a ^ jl*i Jlj 
) - 25) js jj£ j j ijciii ji j i«&L fj* ^ij 
lin) 4 jih’i uijii*]i aIimIjj i^LiU jij u 


jipurlin Ji ^ ^ jjj» fu j& Tie rodsJ' 

j 4 j *J S^*' 4 ^ 

>» ^ *1 j± Jjij ii j jii jaj* jk- »jU tie rodJ'j 
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jlLa ^kLoij jJI UluJI (Jifl) Bracing -5 


^3 A_1jujI^^I <ja3| (jLa^i ClljlS j)*Un<ft ^g3 l^-llc. AjlSI ^11 

Main System Jl jf^cs^ jU. JUaL jjjUII <SU 

: Cp-y ls*j jW^j u jP 


horizontal bracing -1 


X <-*.^ (J^ J31! cJj* L5%^ C5^' - 

■(C^^ jxaa L y^ 4 iV (Jiil Jjll Jc. 

^Ljajl Aj£U ja.1 J Jjl 


IM11 - 


( JtiU<\A <sL*a jl« (30-25 )(>* - 

. jp 30 <^a 


: VI bracing -2 


f hz bracing J' c> j- 

W' VI bracing hz bracing ^ PP 

2t£j^)3 a £Ji aaA-aC-l L5^J iAIaIc. ^1- 

lg ic. L_)jjjA IgJic-Luj^ e e l^JV a0luij^)J 

(3£jaJI jac. qa JU^VI J%?) y.J* 
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: Portal frame- 

vl bracing J' lUj jl l£p.j rafter j CP * J-p - 

jX-Lua-oll dlaJ o^jLijui ^)j^)aS A ^j 3 4_llo. 

(portal frame J' hz bracing) 


Rigid 



Frame 




- / i 

Portal 

jfA 

Rigid 

Frame 


Frame 
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Vertical Bracing 


Horizontal Bracing 


* ///////// 

''•1\ %- ■ -I__ 



VeM ; 

iL 

Horizontal Bracing i 

H.W Bracing ( 
Horizontal (omj ‘ (06 flajjll ij lil ilb ^9 : 

Buckling I JJiil o^lll dniin ^Member 



UlLJI ijllil .jif IaIo-'H la»PAf||n;i 

I • I 

fbjJI Jltfl Jiil pig tjql ,53 
qjldU (<uj 9 Vertical bracing Jl ^1 
obliJIU^oby^b 
io 30 - 25 Jij)iij 9 (purlins) 

loi iikuijJ CiLiLdl (Oir ninlb ft 
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Bolts -6 


AjJjJl l-bm^ jjaLula]| - 


Bolted Grade 

ordinary bolt 

high strength bolt 

4.6 4.8 5.6 5.8 6.8 8.8 10.9 

Fyb (t\cm2) 

2.4 3.2 3 4 4.8 6.4 9 

Fub (t\cm2) 

4 4 5 5 6 8 10 


mild steel 

High tensile steel 


: ^ Bolted Grade <J1 'W* ^ 4-4* a & j * 1 a - 

Fub J Bolted Grade J1 ^ JjVt 

Jc. Bolted Grade J1 ls * 

Fyb J' 

jUl-oiaII jiaa ^ Bolted Grade J'ejLLa^JI ^ Ujta _ 

8 M16\ 8.8 :JliK 
M16 = ^ 16 & 8 = 

8.8 = F ub = 8t\cm2 F yb =6.4 t\cm2 
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isvlc JIAO'I 3&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


Clearance in Holes 

}Uli <jviaJI <iipo jA«Laxjiajj5 ^1 members Jl '<>33 

:jU-jJI J y. Clearance dj3 (3j ^1 j U vl J l 

Ml 2 Sc Ml4 ■=> Clearance = 1mm 
from Ml6 to M24 t => Clearance - 2mm 
for M27 and larger <=^> Clearance = 3 mm 


l JJaLujaII (JJU Aituui J jSl - 


<i^6&f^20ji.14tmin : o# - 


Direction of 
load transfer 


S < 14tand|<2O0mm 


M 


"6-0 


-i 




~0 -0- 


v 

a i 

Vi 


T a 


g 


!= The smallest connected thickness 


Figure (6.1) Spacing in Tension or Compression Members 
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vJnJLc JLA>I I fi clcjJI pSJ LuUU 


Steel 


Maximum Pitch 

Gjlj lj! Plates Jl td*> wjd* y Maximum Pitch [y> i_9JubJI 

Minimum Pitch J! ^ ^liLo u£ HJLJI 


^ Pmax. 




<ikJI ojuJ 


UxjI lift jli Minimum Pitch Jl ^ j^LJI jjj <jLdl sjUj <JU ji , 

• ja*Ldl ^It forces Jl gjy fUaul ^ ^1 


15 





£ 

vJnJLc JLA>I I fi clcjJI pSJ LuUU 


Steel 


1.5 =(edge) jU^ Jjlj ajj! j\\ (jdJ - 

(el — e2) (6- 1) ^jja^a jLujaaII 

Minimum Edge Distance 

jJai Cj^ ^4 Minimum Edge Distance J.11JI 

Pia<e Jl ^ JUil j -lf JbJ| JiJLPiafc Jl 


. I j I ■s. I I 



PLAN PLAN 
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Steel 


is& 3 =(pitch) ox *2 Lma jSlj - 


Minimum Pitch 


Joj Plate Jl ^ £u yi Minimum Pitch ^ ^ JjuJI 


. Minimum Pitch JL ^IjlWI ^ <JU 
P <T Pmin. ! 

-g ^ I 






+ i 


- + - 

-- 

i 

l 

i p 


ELEVATION 
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b-Bolt with Threads Execluded c-Bolt with Threads Included 
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4_l3 Cll^Lk-a^H ^9 ^jJaLoiaH - 

^llLa <ajui! j)\g jl - ^IajoIaII JaJ^) ^s^C- (J^.V 

torque device j' wrench torque (lPj ^jj^) <*>■ 

.Iki (j\ A k .O J JjJjk^l j ^IaIjuIaII AjuoII b ^9 jjjJ C^lLdl SaAS 

i_ ujd'n j l_g_j j>^>^a]' o^allj IaAjaj o^all ^jkiq ij 
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^ Jjili u la 

** 

Table 8.3 Properties and Strength of High Strength Bolts (Grade 10.9*) 


Bolt Diameter (d) 

mm 

*2. 

r+ 

§> 

3 “2 

w 

(D 

w 

3? 

N ® 

0) 

Pretension 

Force 

LTL tons 

Required Torque 

(M,) kg.m 

Permissible Friction Load of One Bolt 

Per One Friction Surface (P $ ) tons 

Ordinary Steel Work 

Cranes 

St. 37&44 St 52 

(/fO.4) (/f0.5) 

St 37&44 St 52 
(^0.4) (//=0.5) 

Ca 

ses of Loading** 

Cas 

ses of 

Loadir 

g** 

1 

II 

1 

II 

1 

II 

1 

II 

M12 

1.13 

0.84 

5.29 

12 

1.69 

2.01 

2.11 

2.52 

1.32 

1.56 

1.65 

1.95 

M16 

2.01 

1.57 

9.89 

31 

3.16 

3.37 

3.95 

4.71 

2.47 

2.92 

3.09 

3.66 

M20 

3.14 

2.45 

15.43 

62 

4.93 

5.90 

8.17 

7.36 

3.85 

4.56 

4.82 

5.71 

M22 

3.80 

3.03 

19.08 

84 

8.10 

7.27 

7.63 

9.10 

4.77 

5.65 

5.96 

7.06 

M24 

4.52 

3.53 

22.23 

107 

7.11 

8.45 

8.89 

10.60 

5.55 

8.58 

8.94 

8.22 

M27 

5.73 

4.59 

28.91 

157 

9.25 

11.03 

11.56 

13.78 

7.22 

8.55 

9.03 

10.70 

M30 

7.06 

5.61 

35.34 

213 

11.30 

13.48 

14.13 

18.86 

8.83 

10.46 

11.04 

13.07 

M36 

10.18 

8.17 

51.47 

372 

18.47 

19.64 

20.58 

24.55 

12.86 

15.24 

18.08 

19.05 


T * (0.7) F yb .A s M a -0.2d.T P s = ^T/(F.S) 

* For HSB grade 8.8, the above values shall be reduced by 30% 

** Case I: Primary stresses due to dead load + live loads or superimposed 
loads + dynamic effects + centrifugal forces. 

Case II: Primary and additional stresses due to Case I + wind loads or 
earthquake loads, braking forces, lateral shock effect, change of 
temperature, frictional resistance of bearings, settlement of supports in 
addition to the effect of shrinkage and creep of concrete. 
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Diametre 


^JJI 

3,6 

4,6 

5,6 

4,8 

5,8 

6,6 

6,8 

8,8 

10,9 

123 

143 


>Uj^Nrn p 

ijjwNm pv^Nni ^ 

ij^Nm jU^Nni y 

ijvfcm p 

i&Nni 


^Nn 

M6 

V 

3,6 

4,5 

4,8 

6,0 

5,4 

7,2 

_ 

13,6 

16,2 

18,9 

M8 

6,6 

8,7 

11,0 

W 

14,6 

13,1 

17,5 

23,0 

33,0 

39,0 

46,0 

M10 

13,0 

17,5 

22,0 

23,0 

29,0 

26,0 

35,0 

47,0 

65,0 

78,0 

92,0 

M12 

22,6 

30,0 

37,6 

40,0 

50,0 

45,0 

60,0 

80,0 

113,0 

135,0 

158,0 

1,114 

36,0 

48,0 

60,0 

65,0 

79,0 

72,0 

95;) 

130 

180 

215 

250 

M16 

55,0 

73,0 

92,0 

98,0 

122 

110 

147 

196 

275 

330 

386 

M18 

75,0 

101 

126 

135 

168 

151 

202 

270 

380 

450 

530 

M20 

107 

143 

178 

190 

238 

214 

286 

385 

540 

635 

750 

M22 

145 

190 

240 

255 

320 

290 

385 

510 

715 

855 

1010 

M24 

165 

245 

310 

325 

410 

370 

490 

650 

910 

1100 

1290 

M27 

275 

365 

455 

480 

605 

445 

725 

960 

1345 

1615 

1900 

M30 

370 

495 

615 

650 

820 

740 

990 

1300 

1830 

2200 

2600 


Cesvaleurs sent tables a un coefficient de frottement p *0,12 eten utiiisant la limite de contrainte de 901 N.B.: ces naleure sor.t arrondies. 

1 jjjilf ftjjju _ s *t_jii_ r s' i j mju a ^jL ■ ■□ujj iu iQ. 1? • u ^ 
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Welded Connections -7 


(J» ^j jV Jl ^ajVl ^^LoiaA (JjJasI _jy m i - 
( ^3 La£ Cl)lel^)3 J(jjAj aA^I j AjtJaS l^_ll£ (Jajlj <Ja & l>VI 

AjA^Jl (JA <je O^ljC- ^abAH j ^JJaLoiaA 


. ^bJJ iiL^uj jj£I _ 


^oAl& ji ^_5-i*-i... 4 a j^AaII oj ja Ajlbj o c ' aj^j^ 

Ale. ^abAll .. L-U^ll ^AlJj. # S J jAe £A ^ilsl^) S^)a£ 

^UAll 4jlbj Ale j. l_jjj]| 4ilbj ^je (jilAj jja aJ) l_jjj]| 

^Lxa ^jjja(JsVl aIajuiII '| 4oA^/lflH ALqjuj (je Aj^J^/ 


* fbil til A.* *1 (Jsi 


5 d-AaSJj ^aA 4 <je CAUHaII ^9 alaill t.4x> wi V Lilia - 

cSjW^ 1 LS* <~> 6 (jc. (A Vj 


l»UU Jjla jjSI - 


(fUIll d*« 9 J- 70) 70S = (.LaJl JjL jjSI jjSll Ui 

? UU JjL Jal. 


^laill i4xi>>i d)l^)A 4 ^5 — ^bAl (J^la (^Jsl ^^^11 liila 
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Allowable stress in fillet weld . 

Compression Jl ^1 stress Jl ^\y\ J53 <jjIj Allowable stress J! 

Shear Jl 3 Tension JI j 

F aii - 0.2 F u 

St 37 I=c> 3.6t\cm z ^ diJI fcj 5 V- 3 - 

For 
St 37 


Fait - 0.2 F u = 0.2*3.6 =0.72t\cm 2 


? Aj! J^x * (iiijcr ^bJi) ji 

I^Ia xn 2 

) ^Uill grade 2 

-M j]| diiLi]| jV (<j4 Jill ^a) ^^21' AjjjaejjUl Jjiaj- 3 

jlstiffeners -^- 4 
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Rafters -8 


(_£ ' ^9 (Jt a "\^ <^111 AjjLuo-I^M £-1 t^iC- V ' - 


O^' j3j p-UajVI f jjc. U jjU^ Jc. 


( 


<UuU cj|>AS) Side Girts -9 


Ls lc. A-njl^Jl ^aJJ ClliO. I2ildl c_ljl j-v 4 jjaiLl] ^aJ^klujJ - 

J1 £jJajJj jl« 2.5 1 -5 aAx^Vl 

<^cP4A? 3 Jj' lU^ Corrugated Sheets 


Corrugated Sheets ih £^5jVI JsL JU^U^Ij 
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dliXAll ljLuoaI] JI£jjVI d^L^j 

cSlfc (ja jjj£j ? c_ddl l^j ^dil aL^^VI jV l^ld 

111 jlg_^.VI j (_^jill aAA (. - la. j iAHa] ? <jLui^)d]l ^S l_£J ^ j-<ujaa]I 

jLujLujVI ^_gJ] C—lL.«all ^j>s SAfrlS ^jC. Jjd*Jl ^aAS AiC. 

. aAcUll aAA ^S 'die. ^dillj Jj-a*Jl did j ^Add^dll 


l AC- I jUl Ad d^dajJl £■ Ijj! 


* AC.|^ii]l Ad ^oAaC.^/ 1 Acl^3^1^ll) d^da^11 ^j>s (jJC-^A 


Base Plate without Gusset Plates ^'jll uj^ ^ J -1 

^1 ^ll (JjAj a Ac. Is ^AdjjauS aA-oC-VI ^1 Ajjaiillj - 

^}ldjVI ^lajai (_)^d aAc.Ui]l Aajd ( ^Jl (J3^-2 (J-adli ? 4 _i^ijj 
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Gusseted base . *^13 ^jl -2 


^ <Lijj (J^-®-^^ <LaL^Jl SAaC-VI <^-11 AjjaiiSlj Lai - 

J ijVI ^iajuJ 2^-^ (j-® aAC-tall ^1 (Jillj (2-a^Jli <J jij ^1 j]L 

e 4jjii]| ^l^l 2}-® ^>^VI 
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4JU11 cjjjkLSI qa is V Steel Structures JUc-Vl 


(_nil 


f-Ail) (_Ji3 a^A (j 4_ljLaij V1 dlljLaiaJi ^lall - 

\ ^-ilc- dtaJ ddb.ixj 4 _j! j aAdadl 4 jJuixill dA dl - 

£yA slmJl d A t-»t-»S. d\ 4 <i 4 Sections /.JalLa ^a j£U]l - 

^laLali ^LxjI 

Bolts He. du^ Joints L^>J <*daia i> ^lall - 

ijll a£U^j U jlaaij( Black bolts or Galvanized Bolts 

(j±i jibuVI (j-® .dldlj a£LajuJIj jiIxjVI du^. (j-a plates 
o±i kaLoidl c^Sj Lgdaliluoij vertieality Sdac-VI aujujIj (j-* .^l‘i 11 - 

Alignment, Plumb & level ^iLd )mj s^VI 
aJiLa 4d*j Ail j Laaic.j lA^da du^. Anchor bolts l>° -dddl - 

j Base Plate ^j**ll a^L^x cdd( Grout ( Non Shrinkage 

A -v >Ql oAA djulj 

d^jdlj ^Jakdl A^LajuJl dua. ^ya ^Jajudl 4_daidl ^ya .dldl - 

a adad L_lJ^}jd ^a-iC- £y a .^Idl j e-Ldlj a\'j \ g jqj 3c-ljdlj 

.j aai n\\ < a^j^^dl dddidl (. flddl 
^a -dldl.dl kti-N. ^3 4 L d’>U 4 a >l t-> ^ Lg_j| j 11 ^ya .dldl - 

S iVw ji^l ixll £±a^J jUdl 
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£ 

vJnJLc JLA>I I fi clcjJI pSJ LuUU 


Steel 


dJa^Li.i3Lxj Aj^Ha^a dljld 131^ 4 4 a-v \1 A ^lv<l .^t*i\l _ 

A jl ^-v 11 A Ia^jjC- 

.ajjc. jjj aj£X < 0 >tij Welding ^ Jl jlal <j-a >^1211 - 

ilia. (j-a dll UUA .flll L_baLa. dj Ajlj Bracing ^aOC-dll ^aUaj (j-a J^llll - 

.1 £ A^LajuJlj djuV^j Aic-^ill 
djuVl Clua. (_j-° dll jj^al^all AfljLlaa Lgjlj cdldjjoi])j L-iI^jjV^ (_j-° - 

Ajc- jillj 

^jLg-a Jda a tilli ^aJJj UJjIIoaI! ^)dll duo (_j-a - 

torque Bolts 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


Steps of design 


1-Dead Loads 


- Weight of steel Structure (W st ) 

-Assumed W st [30 -50] kg/m2 
-Weight of covering material (Wcm) 
-Flexible Roof 

-Corrugated steel sheets. Wc= [5 -8] kg/m2 
-Sandwich panel = [10 -15] kg/m2 
-Asbestos(purlins) We = [15 -25] kg/m2 
-Tiels We = [30 -50] kg/m2 

- Glass We = [20 -40] kg/m2 


W d , = Weight of covering material *a\cosa + O.w of Purlins 


a = JJjLlI AibuLO 


2-Live Loads 

W l .l = L.L *a L.L > 50kg\m 2 

L.L = 200 - (300 tana) 

L.L = 60 — (66.67 tana) a^2^12 

1:20 1110 1:5 <1^21 ciiLli2l a_*oVu)q,21 Jijo- 21 La 121c. j 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


3-Wind 

Ww= C*q*K*a 

K:Height Factor 

C5 Ixa 1I Jc. 

- JU. JJoJ! fcL QJj! iJ^Jc J oiiaj J j Qlll JjoIsjO 


K 

Height ( m ) 

1.0 

0 - 10 

uo 

10 20 

1.30 

20 - 30 


Wind Pressure (q) 


(jLLajj ( jls- AaJJUJ ^jai\jai^\ kx+A 


q ( kg / tn 2 ) 


70 

/ a// 

SO 


90 
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£ 

isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


- Wind Factor (c) 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


CUjJUaJ) £ljji 



(jjJLaA 

Queen Post Truss King Post Truss 



Warren truss 



Csijj (j^Laak 

Pratt truss 




Saw-tooth truss 



North light truss 



Fink truss 


txM>4xM>^ 


X o^ 1 -^ 
X Truss 
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isvlc JL0t>l Ip clfijjl pSJ LuUU 


Steel 


King truss 0 -1 

Aj jA ^ t^lLall ^ajli jl i t^lLall (jjlLa^. jj ^ c^lLall 

j ^LaII ^^jLgjlaSI ^-Iaa. all ]I ( ^3 ^aAalLaiJj ( ^gJajqjj ^jaC. ^-3 

^l_Lai^ Aa3 (JA oljji S^}a£H ci-a^ A ^ ^ Aiai £jAal_k ^ajlUl j 4 

^gJt-Lja J 4 (JjaJIj L)^)iaj AIIaII ^ajlii £j\ (jja. L5^) L)J^ ^7^ 

\ AaIc..21 ^A i^HaII (j^SLa^. ^oljjl S^)a£ 1I ^5^ ^ali-uaH 

LaAic. jAli J Q ^"'^ L ** lia. ^j-a ^Ja-uibU <Li]Iji3 


. ♦ ♦* *- 

Aalimi 


^a Aj^*JI cJ-^H (AHaII (j^]La^.j c> x t j A lA^LaH Cl jVI£juj11 

4 Ai^ill ^JaLj^) (_)axj ^aiSI ^Ljalli j \jJajl ^LALuHVI (J^LaaII 
ALaJ jl (j^-aJ c^lLall (j^lLa^. ^LujUVI (_j-a Jail 3 ^-!^ £JaJjj 

.oh> 5 j 12 

queen truss 4*^1 -2 


AJ (j^La^. jA A^AaII ^ajll jl 4 A^IaII ^ajlii (j^lLaa. jl ^ A£3 a 1I jjiLa^. 

(_ja 2^Lai Adlailil aA^xa jA j (jLllajujj ^jlj^ jaC- ^jLajll 

(jja. <^3 4 A^J j C5 JajjjJ ^alli aAklLuij (AHaII (j^lLa^, # c^lLall (j^La^. 

Aiul svLCacJ *jl ^j-a ^aC.^)ll ( ^ic-j # (jjjjl (j-lAjlS A£1 aI1 ^jjllAl a^i x jjJ 

# ^ajl^3 o^lc. (j^ajojJ \V ^-3 4 !•»» xja £.1 jJaC.) ^j-a VAj 4 
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£ 

isvlc JIAO'I Ip clfijjl pSJ LjuUU 


Steel 


(*N f <1^1 ) *L* CJ3^ -3 

djIc^UJI sic. Pratt truss uj^W f^i^ 2 

^ Jt U C5* . V j3a jLa 1 00 J' 20 u^? ^ £ j' 

4_)jaii^}]l (Jl^jlilll .id 1 g ^ 1 j^Jaal' £.1 jJaC-Vl Cjj^ 4 ^AilalSI 

^ AilliJI <jjaii^)ll (Jlcilia, ^pj ^Ica ^CalLuJjj 

(u^2' c> uj^W d 2 ^ 2 ±j*j . (jW' J) j^ 2 ' 

^Caliujij _ £3^>]| (JLdai ^jiilii lg_a.l dlaj A. ?.\ jJaC. Vl Cilia. 

^iLiall ^3 LdllLa 4 <dlL*Jl ^A £3^)11 (jLa-aJ Cilia, (j^ll<^aJl ^ill ICA 


j ** * 


Warren truss uj'j uj^*> -4 

VAj Jax-iCa j Cjuo dlai Aj^laall <iljCaC.V^ 4 xiaJl ^ICA ^3 

dlai jJaidall dlajAlLa.Hl g.1 daC-VI <j^)lj (jjiLa-a. ^3 # d]3 (_j>a 
(_j£-oj # dll jl ^j^lLda. ^j>a I^.LCaC-1 4 (J^Jall ^3 (jjjLuiia Cdll 
^i£ <._iljail dlia. I^)^*i ^^il-idll ^3 (Jcx-dll (j^l j (j^lLaa. ^1-lalLail 

. (Ai^l dill^VI tdJ J1L Icaj )U±\A\ ^Lcocbu 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


^ ^Vuaj j .JjJall ^ jla 100 20 

. Jhjy\ c^l J^ll ^Vl ^UaJI ^UJ 

JUuJl *y ±a (J^U> -5 

*^lc. North light truss Jh*2AI cjljjlU^ ^vwi 

o^jli x c^ Cr ^Jj ^ajjjJ Lg_jl /o^j-U^>o\' .J djli A_JC-tlk-all 
ls^ i 3 2-^-^ cj - ® 4-l*_ula]! ac-L^a^M ^ A * 

J*' 2^g^)jaAl (JLojoAI jl (JLajuoII ojtc. ^-<21 J^i21 
jlll*_<all 4 L5^ C ' • ^- uj>a - x '^ A^Uall 

JUAA! f. jjJa (_£j)*Uti<a ^glc- LjJ^< aC. lli^ j iLo-^ (j^SLj (ji 

^jl ) ^g * -ljJa11 ^)l_g_iH $. ^jjJa o»ilj^] (JLojuiH £■ L —A \j iLa^. 

C5*f^ J C> LS^ Cp4^ 4 jh» Azil l jjJjSAl CjljU_ljl 
^C. jll ^glc- e 4 \ y\\\ 4_^.Aa2I ^I.I^1uA; t& JJjtj i c\ jA&j.J 

jl 4 ^r.1 k ^iU a£.LiJa^M ( ^gJ] 4 -vl (2^3 (JLgjuaII £ jjJa (jl (_J-a 

4Jla ojIj j (j-a i A_^P ^>Aa^. cl)^ cJi% 

^giLlxs ^, ^aj 22^ ^^giaJtJj # 4 j 3. ^lill ( ^glc. L - A Jail .Jj^j (jl A } taiajl 

C> JuJ)-<Al AiUa ^^JLuia]I dllc-Jl i^Iiuia]' 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


( ji) jLulLaII (jjm -6 


Saw- j^i^i jjoi j^Il j <_JLajoi]i £. jjJa j^lLao. jdJ tilliAj 

J jc- C5^ j . lP 4^' cs^li tooth truss 

^ij a ^jii ji jiiix-aii j^ i (JLajoJi f. ^jJa j^lLa^. 

jAi-a jA La£ ^LaiLaJi jjuj j^lLaoJi ( ^lc. LS ' (JjuJjj 

X OjlL*- 7 

:X X Truss jjli-^i t> jiih^x jl&jj ^Ua 

jjJLa-^Jl ^_u-aJ c la* x Jail <LajULal A jilaal 1 g.1 jJaC-VI (.—La a -^» !3) 

g.1 jJaC-VI <-ajULa (^JaL^J ^aJ 13] j^jij <«—lljij.ll j<a jjjjl C_l£i jp (JlLaJ X 

jjlLa^. jA X j J) <^1 jLoi ^ A a a J (Ja*jJa 

c ^l_2^)ll dll^<a^ ^3 tc- jj juj jj^ -fl-vll j-a ^jill 13 a CllLal-lalLail 

i Aa. A^J^la A Jilaal I c-LjaC-Vl <>Lua. 

dLa jjiu^ _8 

ujj c> j £' ^i^iii i Fink truss jjllx^ 

^aJJ ^Jj-all oAjAjuj<J^l*li ^JajujV i j^J 4 fi^J-U-sasll _J L - ll a «all 

j L_Ljj jil j^lall j<a Aj.l*ll <All_iA e ^x-aai ^-alic. ^Jl ^-LjaC-S/i ^ J 1 ‘' Q *' 
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c 

vJnJLc juoo'I /p slcjJI /xSJLuuu 


Steel 


. 4 g.1 jJaC-Vl j ^ ^ ^ oQ *' 

e (J^LLaJl ^lajoai e-Lnl o-ilc. 
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\SdC- JL0t>l Ip clfijJI pSJ LjuUU 


Steel 




1 - BEAMS WITH PARALLEL FLANGES 

( 1. P. E. ) 

Dimensions and Properties 




i, — 

l» 

i - 




c 

1 

h-8c 

J 

• 

1 

X 

I 1 — 

H 

_ac 




r 


-4 


SwC 

NO. 

4rS3 

(cm 2 ) 

Weight 

(kgon ) 

Dimensions (mm| 


JH 

K 



y-y 

n 

D 

8 

r 

t 

c 

h-2c 

1, (cm 4 ) 

5, (cm 1 ) 

r,(cm) 


S, (cm 1 ) 

r,(cm) 

so 

764 

6 

eo 

46 

3.6 

5 

5.2 

10.2 

59 

80 1 

20 

324 

6.49 

3.69 

1.05 

too 

10.3 

8.1 

103 

55 

4 1 

7 

5.7 

12.7 

74 

171 

342 

407 

15.9 

S.79 

1.24 

120 

13.2 

10.4 

120 

64 

4.4 

7 

6.3 

13.3 

93 

318 

S3 

4 9 


27.7 

6.65 

1.45 

140 

16.4 

12.9 

*4.3 

73 

4.7 

7 

6.9 

13.9 

112 

541 

77.3 

5.74 

44.9 

12.3 

1.65 

160 

20.1 

15.8 

160 

62 

5 

9 

7.4 

16.4 

127 

369 

109 

6.58 

68.3 

16.7 

1.84 

ISO 

23.9 

188 

, &3 

91 

53 

9 

a 

17 

146 

1320 

146 

742 

101 

222 

2.05 

203 

28.5 

22.4 

200 

100 

5.6 

12 

8.5 

20 5 

159 

1540 

• 94 

926 

142 

28.5 

2.24 

220 

33.4 

262 

220 

110 

5.9 

12 

9.2 

212 

177 

2770 

252 

9.11 

205 

37.3 

2.48 

240 

39 1 

30.7 

240 

120 

6.2 

15 

9.8 

24.9 

19C 

369C 

324 

9.97 

284 

47.3 

2.69 

270 

45.9 

36 1 

270 

135 

6.6 

15 

10.2 

252 

219 

5790 

429 

11.2 

420 

622 

3.02 

303 

53.8 

42.2 

303 

150 

7.1 

IS 

10.7 

25.7 

246 

8360 

55 

7 

12.5 

604 

80.5 

3.35 

330 

62.6 

49 1 

333 

160' 

7.5 

IS 

11.5 

29.5 

271 

11770 

713 

13.7 

788 

98.5 

3.55 

360 

72.7 

57.1 

360 

170 

8 

IS 

12.7 

3C 7 

296 

16270 

504 

15 


1040 

123 

3.79 

403 

64.5 

66.3 

403 

160 

8.6 

21 

13.5 

* 

in 

331 

23130 

1160 

16.5 

1320 

146 

3.95 

4S0 

56.8 

776 

45.3 

190 

9.4 

21 

14.5 

35 6 

376 

33740 

1500 

18.5 

1660 

176 

4.12 

503 

iie 

90.7 

503 

200 

10.2 

2! 

16 

37 

426 

4.3200 

1930 

20.4 

2140 

214 

4.31 

550 

134 

106 

553 

21C 

11.1 

24 

17_2 

412 

467 

67120 

2440 

22.3 

2670 

254 

4.45 

503 

156 

122 

503 

220 

12 

24 

19 

43 

514 

92090 

3070 

24.3 

3390 

308 

4.66 


38 









































iSvlC JL0t>l Ip clfijJI pSJ LuUU 


Steel 


STANDARD I - BEAMS 
( S. I. B. ) - ( I. P. N. ) 

Dimensions and Properties 


Sec. 


weight 

Dimensions (mm) 

x-x 

y-y 

No. 

|cn-> 

(fcgim > 

h 

D 

8 

t 

1. (cm 4 ) 

S. (cm 3 ) 

r, (cm) 

l. (cm 4 ) 

S.lcm 1 ! 

r T (cm| 

ez 

7.57 

5-94 

eo 

42 

3.9 

5.9 

77.8 

19.5 

3.2 

6.29 

3 

0.91 

100 

10.6 

624 

10C 

50 

4.5 

6.6 

171 

34 2 

4.01 

12 2 

4.83 

1.07 

•20 

14 2 

11.1 

120 

SB 

5.1 

7.7 

323 

54.7 

4.81 

21.5 

7.41 

1-23 

• -0 

18.2 

14.3 

1 40 

66 

5.7 

3.6 

573 

81 9 

5.61 

35.2 

10.7 

1.4 

' 5 0 

22.8 

17.9 

160 

74 

6.3 

9.5 

935 

117 

6.4 

54.7 

14.8 

1.55 

• 30 

27.9 

21.9 

1 80 

82 

6.3 

10.4 

145C 

161 

7-2 

31.3 

19.8 

1.71 

220 

33.4 

26 2 

200 

90 

7.5 

113 

2140 

214 

8 

117 

26 

1.87 

220 

39.S 

31.1 

22C 

96 

8 1 

12.2 

306C 

278 

8.8 

162 

33.1 

2.02 

2-0 

46.1 

36.2 

240 

106 

e.7 

13 1 

4250 

354 

9 59 

221 

41.7 

2.2 

25 0 

33.3 

41.9 

26C 

113 

9.4 

14.1 

574C 

442 

10.4 

28e 

51 

2 32 

2 50 

61 

47.9 

280 

119 

10.1 

15.2 

7590 

542 

ii.i 

364 

61 2 

2.45 

2-20 

69 

54.2 

30C 

125 

10.9 

16.2 

9300 

653 

11.9 

451 

72.2 

2.56 

2 20 

77.7 

61 

320 

131 

11.5 

17.3 

12510 

762 

12.7 

555 

84.7 

2.67 

2-0 

36.7 

68 

34C 

137 

12 2 

13 3 

15700 

923 

13.5 

674 

96.4 

2.8 

- o 

97 

76.1 

360 

143 

13 

19.5 

19610 

1090 

14.2 

SIB 

1 14 

2.9 

2 50 

107 

34 

38C 

148 

13.7 

20.5 

24C10 

1260 

15 

975 

131 

3.02 

420 

118 

92.4 

400 

155 

14.4 

21.5 

29210 

1460 

15.7 

1160 

149 

3-13 

425 

132 

104 

425 

163 

15.3 

23 

36970 

1740 

16.7 

144C 

176 

3.3 

4 30 

t47 

115 

4.SC 

170 

16.2 

24.3 

45650 

2040 

17.7 

1730 

203 

343 

4-5 

163 

128 

475 

178 

17.1 

25.5 

£6430 

2360 

18.6 

2C-9C 

235 

3.6 

5 :;c 

175 

141 

500 

IBS 

18 

27 

68740 

2750 

19.6 

2480 

268 

3.72 

5 50 

212 

166 

55C 

200 

19 

30 

99130 

3610 

21.6 

349C 

349 

4.02 

600 

2S4 

159 

500 

215 

21 € 

32.4 

133000 

4630 

23.4 

467C 

434 

4.3 


I* 
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iSvlC JL0t>l Ip clfijJI pSJ LuUU 


Steel 


WIDE FLANGE I-BEAMS 
( H. E. B. ) 

Dimensions and Properties 


Sec. 

Area 

Weight 

Dimensions (mm) 

x-x 

y-y 

NO. 

(cm 2 ) 

|hg/m ) 

h 

D 

8 

t 

c 

h-2c 

l. (cm 4 ) 

S.tcm 1 ) 

r. (cm) 

ly (cm 4 ) 

s, (cm 1 ) 

r, (cm) 

100 

26 

20.4 

100 

too 

6 

10 

22 

56 

450 

es.9 

4.16 

167 

33.5 

253 

120 

34 

26.7 

120 

!20 

6.5 

11 

23 

74 

364 

144 

5.04 

318 

52.9 

3.06 

MO 

43 

33.7 

140 

140 

7 

12 

24 

92 

1510 

216 

5.93 

550 

73.5 

3.53 

160 

54.3 

42.6 

160 

!50 

3 

13 

26 

104 

2490 

311 

6.78 

385 

111 

4.05 

130 

65.3 

51.2 

180 

130 

8.5 

14 

29 

122 

3630 

426 

7.66 

1360 

151 

4.57 

200 

73.1 

61.3 

200 

200 

9 

15 

33 

134 

S70C 

570 

8.54 

2000 

200 

S.D7 

220 

51 

71.5 

220 

220 

9.5 

16 

34 

152 

8090 

736 

9.43 

2840 

258 

5.59 

240 

106 

83.2 

240 

240 

10 

17 

38 

164 

11260 

938 

iaa 

3920 

327 

6.08 

260 

118 

93 

2£0 

250 

10 

17.5 

41 5 

177 

14920 

1150 

11.2 

5130 

395 

6.53 

230 

131 

103 

230 

230 

10.5 

18 

42 

19€ 

19270 

1360 

121 

6590 

471 

7.09 

300 

149 

117 

300 

300 

11 

19 

4C 

2 oe 

25170 

16 BO 

13 

8560 

571 

7.58 

320 

161 

127 

320 

300 

11.5 

20 5 

47.5 

225 

30620 

1930 

13.8 

9240 

616 

7.57 

340 

171 

134 

340 

200 

12 

21 £ 

43.5 

243 

36660 

2160 

14.6 

9690 

646 

7.53 

360 

161 

142 

360 

300 

12.5 

225 

49 5 

261 

43 ISO 

2400 

15.6 

10140 

676 

7.49 

400 

153 

155 

4C0 

300 

13.5 

24 

51 

29£ 

57660 

2830 

17 1 

10820 

721 

7.4 

450 

213 

171 

4-50 

300 

14 

26 

53 

344 

79850 

3550 

19.1 

11720 

781 

7.33 

£00 

239 

187 

500 

300 

14.5 

23 

655 

390 

107200 

4290 

21.2 

12620 

e42 

727 

o 

N. 

UJ 

254 

199 

550 

300 

15 

29 

56 

433 

136700 

4970 

23.2 

13080 

872 

7.17 

£00 

270 

212 

600 

300 

15 5 

30 

57 

486 

1710CO 

5700 

25.2 

13530 

502 

7.08 

£50 

236 

225 

650 

300 

16 

31 

58 

534 

210600 

6450 

27.1 

13980 

932 

6.59 

700 

3C6 

241 

700 

300 

17 

32 

59 

582 

256900 

7340 

29 

14440 

963 

6.87 

£00 

334 

2£2 

800 

300 

17.5 

33 

63 

674 

355100 

9850 

328 

149DG 

594 

6.68 

500 

371 

291 

900 

200 

18.5 

35 

65 

770 

494100 

10980 

36.5 

15820 

1050 

6.53 

1DGG 

4C0 

314 

1000 

300 

19 

36 

6€ 

365 

644700 

12390 

40.1 

16280 

1090 

6.38 
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iSvlC JL0t>l Ip clfijJI pSJ LuUU 


Steel 


COLD-FORMED C-SECTIONS WITH LIPS 


Dimensions and Properties 


XJI 

PM 


Dimensions (mm) 

Area 

Weight 

x-x 

y.y 

e 

h 

b 

d 

t 

r 

(cm 2 ) 

(kg/m') 

I* (cm 4 ) 

$,(em ! | 

r.W 

M cm 'l 

$,rt 

r,(tm] 

(cm) 

100 

40 

15 

3 

6 

5.45 

4.28 

76.88 

15.38 

3.76 

10.41 

3.84 

1.38 

129 

140 

70 

30 

3 

6 

9.35 

7.34 

280.23 

40.03 

5.47 

67.3 

15.44 

2.68 

2.64 

180 

70 

30 

3 

6 

9.95 

7.81 

384.69 

48.09 

6.22 

70.8 

15.7 

2.67 

2.49 

160 

80 

34 

3 

6 

10.79 

8.47 

427.2 

53.4 

6.29 

103.1 

20.68 

3.09 

3.01 

160 

80 

34 

3.65 

6 

13.01 

10.21 

510.03 

63.75 

6.26 

121.93 

24.46 

3.06 

3.01 

160 

80 

30 

4 

6 

13.87 

10.89 

545.86 

68.23 

6.27 

124.07 

24.35 

2.99 

2.9 

160 

80 

35 

4 

6 

14.27 

11.2 

554.9 

69.36 

6.24 

133.39 

26.9 

3.06 

3.04 

180 

80 

25 

3.6 

6 

12.91 

11.14 

642.27 

71.36 

7.05 

109.29 

20.3 

2.91 

2.62 

180 

80 

25 

4 

6 

14.27 

115 

705.6 

78.4 

7.03 

119.15 

22.13 

2.89 

2.62 

100 

50 

20 

2 

6 

4.33 

3.4 

65.92 

13.18 

3.9 

15.36 

4.85 

1.88 

1.84 

200 

60 

20 

2 

6 

6.73 

5.28 

386.55 

38.66 

7.58 

30.47 

6.96 

2.13 

1.62 

250 

70 

20 

2 

6 

8.13 

6.38 

723.51 

57.88 

9.43 

47.56 

9.05 

2.42 

1.74 

185 

60 

25 

1.5 

6 

5 

3.93 

251.81 

27.22 

7.09 

25.6 

6.12 

2.26 

1.82 

185 

60 

26.4 

2 

6 

6.69 

5.25 

333.19 

36.02 

7.06 

34.09 

m 

2.26 

1.85 

185 

60 

27.7 

2.5 

6 

8.36 

6.56 

412.99 

44.65 

7.03 

42.46 

10.32 

2.25 

1.89 

185 

60 

29.1 

3 

6 

10.05 

7.89 

491.57 

53.14 

7 

50.82 

12.46 

2.25 

1.92 

215 

60 

25 

1.5 

6 

5.46 

4.29 

360.67 

33.55 

8.13 

26.86 

6.21 

2.22 

1.67 

215 

60 

26.4 

2 

6 

7.29 

5.72 

477.98 

44.46 

8.1 

35.79 

8.34 

2.21 

1.7 

215 

60 

27.7 

2.5 

6 

9.11 

7,15 

593.41 

55.2 

8.07 

44.59 

10.47 

2.21 

1.74 

215 

60 

29.1 

3 

6 

10.95 

8.59 

707.49 

65.81 

8.04 

53.41 

12.64 

2.21 

1.78 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


Space truss <^0^1 


J)3 ^ ' 4_llaAj ^9 4 i n-a\l 4^1^'i^/1 I^JA ^^C-I^ill (j^La^Jl - 

^C.|^)fi]l -jjtl -fl-vU ^ jjjL.jjV||>1±a 1IAlldl^ oJbaC.j ^_gjj 4 d -n.\ 1 ^jjAj 4 jljuiI^I 
dll a 4_lajujl^J I j.ti*1 a II JiJlj (_£jkJl (j-a J£ Jaldjl jA 

Uc.lj3 4 \ k d 


14a ^)9^j 4da9 (_£^Jjolaj 4j.lC.lii j\x n<a IaJ^)j I <adc ^^Idal (JlLa 

LdLall dLaldl ^dl V^jdajl j AjJIc "dli£, f Udll 


;t t</ijll 

(members) jj4du> j^\j* djld^j ^^U^l 11 a jjdb 

^.liiilVI laij cJj-di j4^LaiAj (joints) ^tiilVI laii ^ l$;; l)^*^ 

^'d ^Jidi ^j| L^jdaJ Ld ^xaLaia <djLaJJ ^jJjail£jd jl ^jLaj 4 j.iIjlJI 

(parameter) dil jjjda s.ic dUA ©ji^Ij 4_kkj ajjjaLaa^dc Uiil 


Ajjjaij jl^al! c*t joW 4 v*il i d^N/l j 4 d jdVI j 4 j^)l dl ^)jjljt-a]l lAJ^ldl 


4dldjj Ia JldLj s^jll Jjlaj (span) g^j ^ 

dlldlda] (_£ jL<lx_xlS I ^Oilll I dA pdj9 (_£ jdjo2 I jujIiII 4-luiillj 

(Jdl J 4lald dAdl3 jl dllclijjl jl dlljJalidjl jl LgJ .lj.d. *2 
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vJnJLc JLA>I I fi clcjJI pSJ LuUU 


Steel 


(^20) J! ifel j^j ((*60) J) jj^? 4 j^l 

(/120) L > Jj^fj 4 LS^' 

a-UjllVl Wq‘i ^9 ^1 (jj-ij < ^gj' ^JajgjV' ^UajJlj l^-ilc. (..AjLill j^N a 1 

A j 4 lllall aa-LjajU djLuoUL2l ^ 1 a ~s j dAJ aC. 

Jaij ^ aa-ldaVI Cjl^j dimj A-lC-lL^all aa-Ljajli <jjaii]lj 

djj\jl£ ^)J^<aj ^xIaj. 11 L_Lui^. A J^lx 11 a-U^il^l 

t-g_ui2J ^)Jju3J_ A cJ-^l-i aa-LiJaVl 

bjajj ^)Jju 3 j-2 ^Jajudll Ajjailllj 

A lilaJl ji (_£jlc. ^gj !^)J {jA£ ^ j ^ic. (jlA^ 4 ClAdlS-a] a^C- 

jl j£j-lllj j\ <A-al_k CjLjJJ (jfil^<2l ^Jajaj II jjU.1 jl 

jjall 

(j^La^ll (_£ ( ^lc. L "dij (jl (j^<ft i 4_2aillll (j<a jj (_^l 

(L,Tsec) LI j j jj 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


;jUuV) J2& J%JI <|>l Ailja 

jjjll Sii.- 

jjSjjI'j 

jUjVI *bi J# JUjVI lU^- 

A_l]lx]l lAmbalill oAxio- 
** 


c_Lu-ajlill j $.Llill aJ 
e.[±A\ <il£jj CliSj ^}3jj- 

la(J-aC- j s-t-illl ^)Ual U ? j2- 

ollax a! 1 A^.1 Cjbujui&ill j 

^Ja>j ^jLojJa AJ^l ■• .all j (_1 a£s 4]1 j AjllLdllj ^jllLaj CllLoL^.- 

c>' l$ JJ^P 


i>'j £3>*J 


la-baLl £.l_AjJl- 


CllLalaJ jl V- 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


• A*\ a! N-v*. „i 

djl_^.LaLA <jiaju - 

dj^/^-sa - ^^)Loia]Ij Clll C-la]' - — ( ^ 5 _dalj^)ll jllLai'lM - 

- (jjjoilll jftl JAQ$ ^ — dll^jUall - djl^)l 

C_JJjdi]l CllVU-a 

J ? 4 -d C1 iLqLqJ2l t^jl J^a^l <-4 jAAlljV | ^£1^0 

^Ax-all , djl^ajjj-<aJ! dllfrlfij ^^jLuua ? djl^jUall 

c Vqw'U clilc JjJiUAllj (Jlj£l^ jjV 1 CliVL-a ? dal ^ 5 

dA ^ ? a^)£j (Jjdlill L_1 C.^Lj ? djIdtLJ ? ^ ~d > J)^ 

Jj\jjoiVl ? djloUJjjVI 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


f \y±\ 


(AjjjjLAil 4aj|j!auiV) J) jC-VI) -1 

;Jla J(^JfLj L " lA<o 

j jj -" -^jj^ m ^>>ji ^ 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


SjSil -2 

o^)£Jlj (4 AJAxa!1 A ;^' JlajoiVl ^C-V^ (Jjx«a^il 
4 \ 1_£J Cl \y\\ 4Alkali o^)£JIj C_J^ijj 

^4 ijAx^iIl 4 .jjl ^JajgjVl 


AALIaI ISaj UjUic.1 ^jj4j j£^oSI Sj£]l ^Ic' cl.ic.lj 


^jCjlaII (J^jg 11 ClllAjk-alj-aj 

(Jl x ^ajVl ^AjJalll jjL Jajj^lCjA^. 4ijj jlaJ lg 1 xiC- ^aJ C_Jjsilll (^J^lC-a 


^4 1 v*w 4 uljjajqiV 1 djC-Vl) £-a (Jjjjjll 
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Steel 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 



-Mjc-VI) uiljialj -3 

" ^,jl cJ^ jjij 

56 J' 12 L^c^'j^V' 1jx1\ L_fljlaji g jLa jlaS 


49 











£ 

isvlc JL0t>l Ip clfijjl pSJ LuUU 


Steel 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


diUiJuli -4 


St-37.2 V w L—lLaLk -j-A ^L^aJ j a AaC-V \ j 
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isvlc JL0t>l Ip clfijjl pSJ LuUU 


Steel 


J<jg 11 uijjlai ( jl£> A 'ia!\ dilate-.ill dileUa2) -5 

11 ( ^Ac. AjjJ-dSl CllLalc.^]! L"llc-Ua3^ jltjl j <3£joi 

^jJi*_a]I (J^jg \\ L—llflj^al yA j Cl A 2Jali <a L—Luia. 4 o\1-n. ^ 
LS* j' — ^ J ls* u' 


^j\j <_£j ClLaLk <j-a djtc.Uas]l tilij 


St-52 jl St-37 
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isvlc JIAO'I S&JXPCQ Ip clfijjl pSJ LjuUU 


Steel 


; L^jULaJI 


4 >K AJajujlCl)_jl l>lk^a £34 ^j>s (._Hal) (J^jg 11 

; (JlllLuAj IglUCj fli ^sJ A-uLl^j£Jl j 

-Lille. ^3 4 laLa. 4 iLaC. (jc.j 4<j£jjlluij^p£lI a^j3 


;* uVill 


c>^J ij f 2 lP 3 jVl (all 

CllVlSjoj <Jajgjl4lH>a ^3 Ax lA^j 111 (JfL^ll 

Ajlgl u^>‘n j <jlajVl L5^ ^>io^u 

^3 4 9 ^-*v ^ £3^)jj gpj^ll AJa-uil 
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Steel 
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